Only about 85% of men who have sex with men (MSM) with human immunodeficiency virus (HIV) have been tested for and diagnosed with HIV. Racial/ethnic disparities in HIV risk and HIV care outcomes exist within MSM. We examined racial/ethnic disparities in delayed HIV diagnosis among MSM. Males aged ≥13 reported to the Florida Enhanced HIV/AIDS Reporting System 2000-2014 with a reported HIV transmission mode of MSM were analyzed. We defined delayed HIV diagnosis as an AIDS diagnosis within three months of the HIV diagnosis. Multilevel logistic regressions were used to estimate adjusted odds ratios (aOR). Of 39,301 MSM, 27% were diagnosed late. After controlling for individual factors, neighborhood socioeconomic status, and rural-urban residence, non-Latino Black MSM had higher odds of delayed diagnosis compared with non-Latino White MSM (aOR 1.15, 95% confidence interval [CI] 1.08-1.23). Foreign birth compared with US birth was a risk factor for Black MSM (aOR 1.27, 95% CI 1.12-1.44), but a protective factor for White MSM (aOR 0.77, 95% CI 0.68-0.87). Rural residence was a risk for Black MSM (aOR 1.79, 95% CI 1.36-2.35) and Latino MSM (aOR 1.87, 95% CI 1.24-2.84), but not for White MSM (aOR 1.26, 95% CI 0.99-1.60). HIV testing barriers particularly affect non-Latino Black MSM. Social and/or structural barriers to testing in rural communities may be significantly contributing to delayed HIV diagnosis among minority MSM. ARTICLE HISTORY KEYWORDS Human immunodeficiency virus; men who have sex with men; late diagnosis; neighborhood
Introduction
The estimated number of new human immunodeficiency virus (HIV) infections among men who have sex with men (MSM) in the US in 2010 was 29,800 (Centers for Disease Control and Prevention [CDC], 2015) . Black MSM accounted for the largest proportion of infections (38%) (CDC, 2016) . Although the number of new HIV diagnoses among Black MSM increased 22% between 2005 and 2014, the upward trend appears to be slowing in recent years, increasing less than 1% between 2010 and 2014 (CDC, 2016) . While estimating the rate of HIV among MSM has proven difficult, one study in New York City estimated that the case rate per 100,000 among non-Latino Black MSM was 8781 between 2005 and 2008, compared with 3221 among Latino MSM, and 1241 among non-Latino White MSM (Pathela et al., 2011) .
Unfortunately, of the estimated 647,700 MSM with HIV in the US at the end of 2011, only about 85% had been tested for and diagnosed with HIV (CDC, 2014a) . This suggests that continued efforts to diagnose MSM with HIV promptly are needed to curb the HIV epidemic in this group. The general population of MSM with HIV experience better outcomes along the HIV care continuum when compared with other risk groups (CDC, 2014a) . However, Black MSM with HIV experience the lowest rates of linkage to HIV care, retention in care, prescription of antiretroviral therapy, and viral suppression compared with MSM from all other racial/ethnic groups (CDC, 2014b) , and compared with their male heterosexual counterparts (CDC, 2014c) .
While predictors such as Black race, homelessness, MSM disclosure (Nelson et al., 2010) , life stressors (Nelson et al., 2014) , and MSM-related stigma (Glick & Golden, 2010) have been associated with HIV testing and delayed diagnosis among MSM, less is known about predictors of delayed diagnosis among specific racial/ethnic groups of MSM, particularly those factors at the neighborhood level. Therefore, the objectives of this study were to (a) examine racial/ethnic disparities in delayed HIV diagnosis among MSM and (b) identify specific individual-and neighborhood-level determinants of delayed HIV diagnosis for each MSM racial/ethnic group in Florida.
Methods

Data sets
De-identified HIV surveillance records were obtained from the Florida Department of Health enhanced HIV/ AIDS reporting system (eHARS). Cases age ≥13 who met the CDC HIV case definition (CDC, 2008) during the years 2000-2014 and had a reported HIV transmission mode of MSM were analyzed. Cases with missing or invalid data for ZIP code at the time of HIV diagnosis and missing month and year of HIV diagnosis, and cases diagnosed in a correctional facility, were excluded. Cases diagnosed in a correctional facility were excluded because they are not representative of the HIV population in the neighborhood where the facility is located, and because they have different access to care than the general population with HIV infection. The 2009-2013 American Community Survey (ACS) was used to obtain neighborhood-level data using ZIP code tabulation areas (ZCTAs) (ACS, 2015) . ZCTAs are used by the US Census Bureau to tabulate summary statistics and approximate US postal service ZIP codes (US Census Bureau, n.d.).
Individual-level variables
The following individual-level data were extracted from eHARS: ethnicity, race, HIV diagnosis year, sex at birth, age at HIV diagnosis, HIV transmission mode, birth country, HIV-to-AIDS interval in months (if case progressed to AIDS), residential ZIP code at time of HIV diagnosis, and whether the case was diagnosed at a correctional facility. Data on mode of HIV transmission were self-reported during HIV testing, reported by a healthcare provider, or extracted from medical chart reviews. Cases were coded as US-born if they were born in any of the 50 states, District of Columbia, Puerto Rico, or any US dependent territory. Delayed HIV diagnosis was defined as an AIDS diagnosis within three months of HIV diagnosis (CDC, 2013) .
Neighborhood-level variables
Thirteen neighborhood-level socioeconomic status (SES) indicators were extracted from the ACS to develop an SES index of Florida neighborhoods (ZCTAs) (Niyonsenga, Trepka, Lieb, & Maddox, 2013) : percent of households without access to a car, percent of households with ≥1 person per room, percent of population living below the poverty line, percent of owner-occupied homes worth ≥$300,000, median household income in 2013 percent of households with annual income <$15,000, percent of households with annual income ≥$150,000, income disparity (derived from percent of households with annual income <$10,000 and percent of households with annual income ≥$50,000), percent of population age ≥25 with less than a 12th grade education, percent of population age ≥25 with a graduate professional degree, percent of households living in rented housing, percent of population age ≥16 who were unemployed, and percent of population age ≥16 employed in high working-class occupation (ACS occupation group: "managerial, business, science, and arts occupations"). Income disparity was calculated as the logarithm of 100 times the percent of households with annual income <$10,000 divided by the percent of households with annual income ≥$50,000 and was used as a proxy for the Gini-coefficient (Niyonsenga et al., 2013; Singh & Siahpush, 2002) . All neighborhood-level indicators were coded so that higher scores corresponded with higher SES; they were then standardized (Niyonsenga et al., 2013) .
To calculate the SES index, we started by conducting a reliability analysis. Cronbach's alpha for all 13 indicators was 0.93. We selected seven indicators based on the correlation of the indicator with the total index (high correlation), and Cronbach's alpha if the item was deleted (low alpha). The seven indicators selected were percent below poverty, median household income, percent of households with annual income <$15,000, percent of households with annual income ≥$150,000, income disparity, percent of population age ≥25 with less than a 12th grade education, and high-class work. The resulting Cronbach's alpha increased (0.94).
Second, we conducted a principal component analysis with and without varimax rotation, which revealed one factor with an eigenvalue greater than 1 (5.14). This factor accounted for 73.49% of the variance in the indicators. Because all the factor loadings were high (between 0.80 and 0.93), we retained all seven indicators. Finally, we added the standardized scores for the seven variables and categorized the scores into quartiles.
To categorize ZCTAs into rural or urban, we used Categorization C of Version 2.0 of the Rural-Urban Commuting Area codes, developed by the University of Washington WWAMI Rural Research Center (WWAMI Rural Health Research Center, n.d.).
Statistical analyses
Individual-and neighborhood-level data were merged by matching the ZIP code at time of HIV diagnosis of each case with the ZIP code's corresponding ZCTA. We compared individual-and neighborhood-level characteristics by race/ethnicity. We used the Cochran-Mantel-Haenszel general association statistic for individuallevel variables controlling for ZCTA, and the chi-square test for neighborhood-level variables. Multilevel (Level 1: individual; Level 2: neighborhood) logistic regression modeling was used to account for correlation among cases living in the same neighborhood through a random intercept using ZCTA. Crude and adjusted odds ratios and 95% CIs for delayed diagnosis were calculated comparing cases by race/ethnicity. First, we estimated crude odds ratios (Model 1). Then, we controlled for individual-level factors (Model 2). Finally, we controlled for individual-and neighborhood-level variables (Model 3). To identify unique predictors of delayed diagnosis for each group, separate models were estimated stratifying by race/ethnicity adjusting for year of HIV diagnosis, age, US/foreign-born status, injection drug use, SES (index of seven indicators), and rural/urban status. SAS (2013), was used to conduct analyses. Multivariate models were adjusted for year of HIV diagnosis to control for likely changes in HIV testing behaviors and HIV testing strategies over the 15-year study period. The Florida International University Institutional Review Board approved this study, and the Florida Department of Health Institutional Review Board designated this study to be non-human subjects research.
Results
Characteristics of participants
Of 91,867 HIV cases reported in Florida 2000-2014, 42,493 had MSM listed as a mode of HIV transmission. Of these, 1311 were diagnosed in a correctional facility, 1785 had missing data on ZIP code at time of HIV diagnosis, and 176 had missing data on month of HIV diagnosis (categories are not mutually exclusive). No cases under the age of 13 reported transmission mode as MSM. Of the remaining 39,301 cases analyzed in this study, 27.3% were diagnosed late (see Table 1 ). This represented a downward trend that started at 38.4% in 2000 and decreased to 18.5% by 2014.
Racial/ethnic disparities in delayed HIV diagnosis
The proportion of cases diagnosed late decreased from 2000 to 2014 for all racial/ethnic groups (see Figure 1 ). In crude logistic regression models, Latino MSM had lower odds of delayed diagnosis compared with White MSM (see Table 2 ). After controlling for individuallevel factors, Black MSM had higher odds of delayed diagnosis compared with White MSM, and the protective effect of Latino MSM disappeared. The higher odds for delayed diagnosis among Black MSM remained after controlling for neighborhood-level SES and rural/ urban status.
Predictors of delayed HIV diagnosis by race/ ethnicity
HIV diagnosis during 2000-2009 compared with 2010-2014 and diagnosis at 20 years of age or older compared with 13-19 were predictors of delayed diagnosis for Black, Latino, and White MSM (Table 3) . Among Black MSM, being foreign-born compared with USborn, and living in a rural area compared with an urban area were additionally associated. Among Latino MSM, only residing in a rural area at time of HIV diagnosis was independently associated with delayed HIV diagnosis. Among White MSM, being foreign-born compared with US-born was protective.
Discussion
Twenty-seven percent of HIV diagnoses in Florida 2000-2014 with a reported mode of HIV transmission as MSM were diagnosed late. After adjusting for individual-and neighborhood-level factors, Black MSM were at increased odds of delayed diagnosis compared with White MSM. Among Black MSM, being foreign-born and residing in a rural area at the time of HIV diagnosis were risk factors. Rural residence was also a strong predictor of delayed diagnosis for Latino MSM. Neighborhood-level SES was not associated with delayed HIV diagnosis among any racial/ethnic MSM group in Florida.
The proportion of late HIV diagnoses among MSM in Florida for the years 2000-2014 was 27.3% (consistent with national estimates, CDC, 2013), decreased from 38.4% in 2000 to 18.5% in 2014. The decline may be partially due to revised recommendation for HIV testing such as the 2006 CDC (Branson et al., 2006) and 2013 US Preventive Services Task Force (Moyer & US Preventive Services Task Force, 2013) guidelines for opt-out screening of adolescent and adult patients in healthcare settings. While several studies have examined racial/ ethnic disparities in delayed HIV diagnosis among the general HIV-infected population (Tang, Levy, & Hernandez, 2011; Trepka et al., 2014; Yang et al., 2010) , few studies have examined these disparities among MSM. One study of MSM diagnosed in 33 US states between 1996 and 2002 found significant differences in the proportion of Black MSM (23.1%, 95% CI 22.4-23.7) and Latino MSM (23.7%, 95% CI 22.6-24.7) who were diagnosed late compared with White MSM (18.4%, 95% CI 17.9-18.9) (Hall, Byers, Ling, & Espinoza, 2007) . However, the study included the earlier years of the epidemic and used AIDS diagnosis within 12 months of HIV diagnosis to define delayed diagnosis.
In our study, Black MSM had higher odds of delayed diagnosis compared with White MSM after adjusting for individual-level factors. Black MSM tended to be younger, with over 70% diagnosed between the ages of It remains unclear why Black MSM are more likely to be diagnosed late with HIV. Previous studies and a metaanalysis suggest that Black MSM have higher rates of HIV testing (Pathela et al., 2011; Millet, Flores, Peterson, & Bakeman, 2007) . However, a population-based study suggested that MSM-related stigma among Blacks (72%) and Black MSM (57%) is high, and higher than among Whites (52%) and White MSM (27%), and that unfavorable attitudes toward MSM are associated with no prior HIV testing (Glick & Golden, 2010) . A quantitative study comparing MSM who tested late for HIV with those who did not test late found that being Black and homelessness, disclosing male-male sex to 50% or less of people in social circle, having one sexual partner vs. more than one sexual partner in the past six months (Nelson et al., 2010) , and experiencing multiple life stressors (Nelson et al., 2014) were associated with delayed HIV testing and diagnosis. Further, Black MSM experience more homelessness (Sullivan et al., 2014) and higher rates of depression than White MSM (Richardson, Myers, Bing, & Satz, 1997) , may be less likely to disclose their MSM status to others (Gates, 2010) and may have or perceive less social support (Stokes, Vanable, & McKirnan, 1996) .
Over 50% of Black MSM resided in neighborhoods in the lowest quartile of SES, compared with 35% of Latino MSM, and 20% of White MSM in our study. The disparity in delayed diagnosis between Black and White MSM decreased but remained after adjusting for neighborhood SES and rural/urban residence. Our results suggest that a comprehensive index of neighborhood SES and rural/urban status explain a portion of the observed disparities between Black MSM and White MSM and do not account for the disparity that remains after controlling for individual-level factors.
Being foreign-born was associated with delayed HIV diagnosis for Black MSM. Our results are similar to those from a national study of 33 US states that found a higher proportion of delayed HIV diagnosis (AIDS within 12 months of HIV diagnosis) among foreignborn Black MSM (44.1%) compared with US-born Black MSM (36.7%) (Johnson, Hu, & Dean, 2010) . Our population of foreign-born Black MSM was primarily born in Haiti (49.1%), Jamaica (16.3%), and the Bahamas (5.6%). In the national study mentioned above by Johnson et al., the proportion of Caribbean-born Blacks diagnosed late was 44.2%, higher than the proportion of African-born Blacks (42.1%). A study of 1060 Blacks in Massachusetts found that foreign-born Blacks were less likely to report HIV testing compared with US-born Blacks (42% vs. 56%) (Ojikutu et al., 2013) . Ojikutu et al. (2013) found that HIV-related stigma was higher, and knowledge was lower, among foreign-born Blacks compared with US-born Blacks, particularly among Caribbean-born participants than among sub-Saharan African participants. They also found that over 50% of foreign-born Blacks reported that their most recent HIV test was part of an immigration requirement. The HIV testing requirement for immigrants was lifted in 2010 and has likely impacted testing patterns among immigrants (Winston & Beckwith, 2011) .
After adjusting for individual-level factors and neighborhood SES, rural residence was a predictor of delayed diagnosis among Black and Latino MSM. Forty-one percent of both Black MSM and Latino MSM who resided in rural areas were diagnosed late, compared with 27% and 25% of their urban counterparts. A previous populationbased cohort study of Florida HIV cases reported that 35% of Blacks in rural areas were diagnosed late, compared with 29% in urban areas (Trepka et al., 2014) . This suggests that not only do Black MSM in rural areas have a higher risk of delayed HIV diagnosis when compared with Black MSM in urban areas, but also when compared with both the rural and urban general HIV-infected Black population. It is possible that high levels of HIV-and MSM-related stigma, and a higher risk of loss of confidentiality in rural areas compared with urban areas are preventing MSM from routine HIV testing, particularly for racial/ethnic minorities (Preston, D'Augelli, Cain, & Frederick, 2002) . Fear of being the target of a violent crime due to hostility against MSM has been reported in a qualitative study of MSM in rural Wyoming (Williams, Bowen, & Horvath, 2005) . Of note, rural areas in Wyoming are likely very different and more isolated from larger cities than rural areas in Florida. A study in Europe found that MSM who resided in smaller cities reported higher internalized homonegativity compared to those who resided in larger cities, and that higher homonegativity was associated with decreased likelihood of HIV testing (Berg, Ross, & Schmidt, 2011) . A limitation of this study is related to our definition of late diagnosis. It is possible that some individuals who had AIDS within three months of HIV diagnosis were not diagnosed with AIDS until after three months. However, we believe that the possibility of misclassification is small given that cases with AIDS likely had symptoms that encouraged prompt HIV care-seeking behavior. Furthermore, HIV reporting was not mandated in Florida until 1997. It is possible that cases diagnosed prior to 1997 were later reported as new HIV diagnoses, and therefore, mistakenly appear to have a shorter HIV-to-AIDS time interval. Nevertheless, it is worth noting that our rate of delayed diagnosis for MSM was nearly identical to national estimates (CDC, 2013). Additionally, our data set did not allow us to examine important variables, such as individual-level SES, access to health insurance, and HIV testing patterns and barriers. Finally, the small number of rural cases limited our ability to stratify racial/ethnic groups by rural/urban status to identify unique predictors of delayed diagnosis in rural areas.
Most cases of late HIV diagnosis can be prevented; it is estimated that only 3.6-13% of infections are due to accelerated disease progression (Sabharwal et al., 2011) . Therefore, regular HIV testing, as per the current guidelines, offers an opportunity to diagnose individuals prior to developing AIDS. However, barriers to the implementation of routine testing exist, creating disparities across racial/ethnic and other groups. Our findings warrant future investigations on potential cultural barriers to HIV testing among foreign-born Black MSM, as well as on the contextual differences between rural and urban culture that appear to affect HIV testing among MSM. Strategies, such as using social networks to increase HIV testing, have shown promising results among Black MSM (Fuqua et al., 2012) and may also be effective among foreign-born and rural populations of Black MSM. Health & Health Disparities (NIMHD) [award number R01MD004002].
